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DEPARTMENT OF AGRICULTURE 
WESTERN AUSTRALIA 
SUMMARY OF EXPERIMENTAL RESULTS, 1982 
"THE EFFECT OF SOIL ACIDITY ON CROP AND PASTURE PRODUCTION" 
W. Porter 
s. Carr 
<R. Klemm) 
• 
OVERVIEW: 
In 1982 there were two distinct lines in the research programme 
into nutritional problems of the acid sandplain soils of the 
eastern wheatbelt - topsoil acidity and subsoil acidity. 
Research into acid topsoils continued to examine the effects of 
lime application, looking in more detail than in previous years 
at interactions with nitrogen, phosphorus and magnesium. 
Resear~h into acid subsoils involved trials to determine the 
actual co~t of subsoil acidity, in terms of lost wheat yield, and 
a preliminary examination of farmers options for managing soils 
with acid subsoils. The two options ekamined were applying lim~ 
in bands to the subsoil, and growing acid tolerant crops. 
1. TOPSOIL ACIDITY 
Effect of lime application on nutrient availability and wheat 
production: 
Five· lime trials were run on very acid eastern wheatbe-lt 
sandplain soils this year. Four of the trials were affected by 
drought < 82TS33, 81 TS1., 81 TSJO east of Perenjori and 82M024 e-as.t 
of Wubin). 
Lime: 
Li.me· application improved wheat production in only one·· of t'he· 
trials, the very poor yield.ing 81TS30. This confirms the genera·l. 
trend of previous trial results that lime responses are· rare. 
Molybdenum: 
Molybdenum application improved wheat yield 
south east of Merredi n). In that tria.l 
increased the wheat yield by 47% <from 400 
farmer had applied molybdenum to this 
previously in 1974, when it was developed. 
Magnesium: 
in one trial < 82MES4. 
applying molybdenu~ 
to 590 kg/ha). The 
paddock 8 years 
Magnesium cross strip treatments were included in these trials to 
·check that the application of lime was not inducing a magne·s.ium 
deficiency. However, large magnes·i um responses occurred whether 
or not lime had been applied <see Table 1). Untreated cropa 
yielded, on average, about 20% less grain than crops which had 
been topdressed with 100 kg MgS04 I ha. 
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TABLE L_ 
Effect of magnesium application on wheat production on very acid 
eastern wheatbelt soils. 
kg/ha 
TRIAL YIELD 
MEASUREMENT - Mg + Mg 
82ME54 Vegetative 530 1140 
Grain 490 570 
82M024 Vegetative 1070 1610 
Grain 540 610 
82TS33 Vegetative 640 660 
Grain 230 310 
We currently have no method for diagnosing magnesium 
Experiments to develop plant and soil tests for 
magnesium deficiency will be commenced in 1983. 
- Mg 
as % 
of 
+ Mg 
46 
86 
66 
88 
97 
74 
deficiency. 
diagnos.inq-
Nothing is known about the abundance of· magnesium responsive· 
soils in the state. A survey of plant and soil levels of 
magnesium will be· conducted in association with a similar survey 
of molybdenum levels. 
Cement: 
A cement treatment was included in these trials to examine· the 
possibility that its application will increase the availability· 
of phosphate through an ef £ ect of its silicate· content. The:-
effect on phosphate availability would need to be over and above 
any acid neutralization effect of the cement. • 
In two of the trials <82ME54 and 82TS33) there· was no effect of 
applying cement on wheat production. In the trial 82M024 the 
vegetative growth of wheat in plots not treated with cement was 
about 800 kg/ha, about 10% less than the 900 kg/ha production in 
cement treated plots. Grain yield was increased from 280 kgJha 
to 360 kg/ha by applying 2 t lime/ha and further increased the 
440 kg/ha by applying cement at 1.36 t/ha, a rate equivalent to 
the lime treatment in terms of acid neutralization. 
Whether the extra yield obtained by applying cement was due to 
increased availability of phosphate has yet to be confirmed on 
the basis of plant analysis. 
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The effect of soil acidity on the availability of phosphate from 
superphosphate C81LG8). 
The aim of this trial was to determine whether soil acidity 
reduced the availability of phosphate at a site east of Hyden. 
Half of the 88 plots had been limed CJ t/ha) in 1981 and wheat 
had been grown with basal super CuZnMo No 1 <200 kg/ha). In that 
year the wheat on unlimed plots had yielded 90% of the yield of 
wheat on limed plots <720 kg/ha) a difference which was not 
statistically significant. 
In 1982 seven rates of superphosphate <100, 200, 400, 600, 800, 
1000, 1500 kg/ha) were topdressed before seeding and three rates 
C200, 400, 800 kg/ha) were drilled with the seed in limed and 
unlimed plots. There was a large response to both lime and 
phosphate and a.positive interaction b~tween the two (fig 1). 
The lime response, therefore was due to some factor other than, 
or in addition to, an increase in the availability of phosphate. 
1. 0 
0.5 
Figure 1. 
3 t lime/ha 1981 
Un limed 
0.5 1. 0 1.5 
1982 RATE OF STJPFRPHOSPHATE (t/ha) 
The effect of applying lime on wheat yield at various 
rates of superphosphate. 
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In the following table soil factors other than phosphate are examined 
to assess the possibility that any of them were the cause of the 
response to lime. 
TABLE .£, 
Assessment of possible components of lime responses in trial 
81 LG.8. 
SOIL 
FACTOR 
N 
K 
s 
Ca 
Mg 
Cu 
Mo 
Fe, Mn, 
Zn, B, Co 
COMMENTS 
Lime increases tate of organic 
matter minerali~ation. Site 
probably responsive to N. 
No effect of lime likely 
As for N. Site possibly 
slightly responsive but 
very hi ~h rates of S applied. 
in high super rates. 
330 kg/ha applied with 1500 kg 
super·, crop requires less than 
10kg/ha. E~tra Ca in lime thus 
probably unnecessary. 
Lime reduced plant uptake due 
to competition with Ca. 
No e·ffect of lime· on availability 
Mo applied in 1981. If residual 
val.ue very low on this soil then 
maybe slightly deficient wher~ 
no lime applied. Res~onse 
appears too great to be entirely 
due to Mo response. 
Lime reduces availability. Site 
unlikely to be responsive~ 
4 
POSSIBLE OR 
UNLIKELY CAUSE OF 
LIME RESPONSE? 
Possible. 
Unlikely. 
Unlikely. 
Unlikely. 
Unlike1y 
Un! ike1 y. 
Possible 
contributor. 
Unlikely. 
2. SUBSOIL ACIDITY. 
The cost of subsoil acidity in terms of lost yield of wheat. 
<82M5 and 82ME10). 
The aim 
subsoil 
soil. 
of these trials was to establish the importance of 
acidity as a determinent of the yield of wheat on wodjil 
The two sites chosen represent an extremely poor wodjil soil on 
which wheat has never yielded more than about 500 kq/ha <82ME10) 
and an average yellow sand wodjil site on whic~ the wheat yield 
can be expected to reach 1200 kq/ha in a good year <W. Booth, 
pers. comm.) <82M5). · 
Soil was removed in layers to a depth of 1 . 6 m then six drums· 
were placed in the hole and the soil returned to the drums in 
layers - either limed < 3 drums) or unl imed < 3 drums) and whea·t 
was sown. For more detail see the methods described later in this 
report. 
At the very poor wodjil site (82ME10) the wheat grew much bette-r 
in the limed drums all through the season. The grain yield 
< T'abl e 2. ) and dry ma·tter produced by th'e time of harvest we-re: 
both increased by about 175% by liming. From this, and a 
previous observation that liming the· topsoil at this site does 
not improve· yield, it can be· concluded that s.ubsoil acidity is; 
the· major factor limiting wheat yie'1ds on this site· to very· lo.w. 
leve-ls. 
·TABLE ],. 
Effect on wheat yield < kq/ha) of 1 iminq two wodj il profiles. 
SITE. 
"Average" <82M5) 
"Poor" < 8 2ME:10) 
- LIME 
890 
640 
DRUMS' 
+· LIME 
1500 
1760 
UNO I:STURBED 
PLOTS. 
At the 'average' wodj i l site- wheat in the limed drums did not 
appear to be· growinq bet.te:r than whea·t in the unlimed drums until 
late· in the grow.ing. season, ·when a slight difference· was· 
apparent. The grain yield <Table 2) in the limed drums <1500 
kg/ha) was 70% higher than the yield in the unlimed drums <890 
kg/ha). From this data it appears that subsoil acidity is an 
important determinant of wheat yield at the 'average' wodjil 
site. However, the interpretation of this result is confused by 
the fact that disturbing the profile while setting up the trial 
appears to have resulted in a reduction in grain yield <890 kg/ha 
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in the unlimed drums compared to 1150 kg/ha, or 30% more, in 
undisturbed areas adjacent to the drums>. If this reduction was 
due to an increase in the acidity of topsoil layers resulting 
from mixing with subsoil layers then the measured effect of 
liming the profile is possibly an overestimate of the effect 
which would have been measured if the profile could have been 
limed without disturbing it. 
It is likely that this year's results from these give 
overestimates of the long term effect of liming the whole 
profile. When these trials were set up all the soil deeper than 
about 60 cm was quite moist. This moisture was used by the wheat 
grown in the limed drums and may have had a substantial effect on 
the yield of those treatments. Both trials will be resown in 
1'83 when the subsoil in the limed drums will be dry and so th• 
wheat in those drums will not have the 'bonus' it had in the 
first year. 
Management options for soils with acid subsoils~ 
Where subsoil acidity reduces productivity 
options to improve production - to ameliorate 
grow a more acid tolerant crop or variety. 
studies of both these options were made. 
a>. Ameliorating acid subsoils: 
farmers have: two 
the subsoil or to 
In 1982. prelim·inary 
In a trial at Merredin Research Station <81M54-) it was found that 
applying bands of lime <about 1 cm by 0.5 cm> at 20 cm and/or 4S 
cm deep, spaced 30 cm apart, on an 'average' wod.j i 1 soi 1, did. not 
have· a·ny effect on wheat productivity in the year afte·r the lime 
had been applied. 
~u.o (, 
Applying lime· to the· subsoil at rates and in a pos.ition to be: 
useful in improving· root gr.ow:th is currently not a practica·l 
option. However, there· appea·rs to be some· possibility of 
success. Thus, some time· will be spent, partly in collaboration 
with the Engineers of the Machinery Research Liaison Unit, to 
devise· and t-est a method of app°lying lime to vertical 'slices' of 
soil, g1v1ng a non-acid path for roots to grow down into the 
subsoil. 
b). Growing acid tole·ra-nt plants: 
The benefits, in terms of increased yield, of growing ac·id 
tolerant plants on soils with acid subsoils were· examined in 
three trials in the Merredin area in 1982. All three· sites were 
poor, deep sandplain soils. 
The crops compared were wheat, oats, triticale, cereal rye, 
lupins and peas. Among the cerea.ls, wheat yielded poorest <Table: 
3 ) • 
6 
1'9 
Growing oats or triticale resulted in yields 39% and 
than wheat respectively, while cereal rye yielded, 
78% more than wheat. 
32% more 
on average, 
There has been very little selection of triticale or cereal rye 
for their suitability to the eastern wheatbelt environment. Thus 
it can be expected that the potential yield on acid soils in the 
eastern wheatbelt after·selection of these crops is much higher 
than the yields obtained in these experiments. 
The price paid for all these grains is currently about $140 I t 
less charges. The long· term price of the alternative cereal 
grains is likely to be lower than that of wheat. Howeve·r-, 
because extra yield is obtained from those crops on soils with 
very acid subsoils the returns per hectare of acid soil may 
always remain high relativ& to th& return from wheat on th&se 
soils. 
TABLE 1· 
Variation in yield between six crop species grown on soils with 
very acid subsoils. 
CROP YIELD < t/h'a) 
WHEAT. 0.59 ( 100) *' 
OATS 0.82 <139) 
TRITTCALE 0.78 <132) 
CEREAL RYE 1. 05 (178) 
LUPINS a .. 56 ( 95) 
PE.AS a .1 a ( 1 7") 
*' Data in brackets: yields as a percentage of wheat yield. 
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TRIAL DETAILS 
TOPSOIL ACIDITY 
Lime.Trials: 
82ME54 
82M024 
82TS33 
81TS1 
81TS30 
- page 9 
- page 11 
- page 13 
- page 15 
- page 16 
Phosphate effectiveness: 
81LG8 - page 17 
SUBSOIL ACIDITY 
Liminq soil profile: 
Lime banding: 
82MS page 18 
82ME10 - page 21 
81M54 - page 23 
Ac.id tolerant species: 
82~E31, 32, 33 - page 24 
82MESS ~ page 25 . 
82ME56 - pag~ 26 
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82ME54/3831 EX 
PRESENCE AND COMPONENTS OF LIME RESPONSES ..Ql! ACID SOILS. 
G. Beck, South Walgoolan. 
14/5/82 
316182 
117182 
Topdressed lime and cement by hand. No wind. 
Farmer cultivated lightly. 
Topdressed across in strips combinations of Agran 
75 kg/ha and Superphosphate 400 kg/ha CNil, N, 
P, NP, NP). . 
Sawed Gamenya C42 kg/ha) with Super Cu Zn Mo 
or Super Cu Zn <200 kq/ha), 
MgS04 topdressed C75 kg/ha) on one NP strip. 
4lt VEGETATIVE YIELD (September) 
-1 
g t kg OM ha ( 1) 
Mo OJ lime 
I ha I ha NIL N p NP NP Mq 
0 0 - 750 o.s 9·90 
1 660 
2. 770 
4 930 
250 0 400 390 450 570 112.0 
o.s 1090 
1 1010 
2 220 300 530 500 1160 
4 930 
cement ( 2) 280 
6 
1 ) 50 plants/plot, density 1.19 x 10 plants/ha. 
2) 1 . 36 t/ha, neutralizing value 110%, therefore rate equi va'1ent 
to 2 t lime I ha (75% neutral.izinq value). 
.9 
GRAIN YIELD. 
kg grain I ha 
g t 
Mo03 lime NIL N p NP NP Mg 
ha-1 ha-1 
0 0 220 220 440 420 400 
0.5 150 220 520 390 580 
1 . 270 180 340 400 600 
2 300 220 J80 440 580 
4 180 250 600 490 670 
250 0 360 280 390 460 600 
0.5 120 290 650 530 640 
1 170 220 360 560 510 
2 140 260 510 440 520 
4 360 240 A40 480 580 
cement 216 
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82M024/3831EX 
PRESENCE AND COMPONENTS OF LIME RESPONSES 11! WHEAT ON ACID SOILS 
K. Carter, East Wubin. 
SITE: 
Wodjil, Hallee. 
Cleared. 1960; 1979 wheat, 80 kg super; 1980 volunteer pasture; 
1981 wheat, 40 kg' OAP. 
Soil test pH C1:5H20) 5.1 
HC03 - P 10 ppm 
N : initial : 12 ppm 
potential : 6 ppm 
HCo3· - K : 73 ppm 
VEGETATIVE YIELD (September). 
g Mo03 
I ha 
0 
250 
t lime 
I ha 
0 
o.s 
1. 0 
2.0 
4.0 
0 
o.s 
r. 0 
2.0 
4.0 
cement<2) 
1). SO plants I pl at 
2). 1.36 t cement I ha. 
NIL 
820 
780 
910 
N 
1010 
1020 
11 
kg DM I ha (1) 
p NP 
840 1060 
930 1080 
NP Mg 
1660 
1.460 
1710 
162.0 
1730 
1550 
1690 
1610 
1670 
1580 
GRAIN YIELD 
g t kg grain/ha 
Mo03 lime 
I ha I ha NIL N p NP NP Mg 
o o 390 490 390 530 680 
0,5 320 510 390 550 590 
1 380 470 360 560 590 
2 320 550 350 550 600 
4 345 470 310 480 590 
250 0 280 410 350 570 610 
0.5 290 470 380 560 640 
1 330 410 330 540 580 
2 360 450 350 520 660 
4 320 530 360 490 520 
cement 440 
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82TS33/3831 EX 
PRESENCE AND COMPONENTS OF .bl.!1E. RESPONSES 11! WHEAT ON ACID SOILS, 
E. Coonan, East Perenjori . 
.§l.ll: 
Pale reddish brown loamy snad surface increasing in texture to a 
reddish brown sandy loam over gravel at about a.6 to 1.a m. 
The farmer obtained ·a large response in wheat yield to lime 
application in 1981 (NIL : 5aa kg/ha, 3 t/ac: 125a kg/ha). 
§Q16. ANALYSIS (samples collected adjacent to trial 82TS33), 
Depth Ccm) 
PARAMETER 
a - 1 a 1a - 30 3a - 6a 6a - 1oa 
pH <1+5 H20) 
pH <1+5 1M KC1) 
EXCHANGEABLE CATIONS 
<a.1M BaC12) 
Calcium, Ca 
Magnesium, Mg 
Sodium, Na 
Potassium, K 
A 1 um in i um , A·l 
TOTAL 
Phosphorus, P 
extractable in 
a.SM NaHC03 
Potassium, K 
extractable in 
0. 1M HC1 
Aluminium, Al 
extractable in 
1M KC1 <1+5) 
Lime requirement** 
5 .1 
4.a 
4.4 
3.9 
4.4 
4.a 
MILLIEQUIVALENTS PER 1aa g 
a.6 
a.2 
a.as 
a.3 
a.3 
1. 45 
27 
1ao 
24 
r2. 
a 
b 
( 41) * 
(14) 
( 3) 
C21) 
( 21) 
( 1 aa) 
a.4 <28) 
a.1 ( 7) 
a.as ( 3 ) 
a . 2 . ( 14-) 
a.7 (48) 
1. 45 c1aO) 
parts per 
67 
a.99 
5.53 
a.69 
a.s ( 3 2) 
a.3 (19) 
a. 1 ( 6 ) 
a.1 ( 6 ) 
a.SS (35) 
1.55 c1aa) 
million 
5a 
4.5 
4.a 
a. 4 
a.7 
a. 4. 
a . 1 
0.45 
2.as 
38 
* Data in brackets are the amount of individual cations percentage of total cations. 
** Parameters from Ca (0H)2 titration curve. a y intercept (pH) 
b slope <pH units I meq I 1ao g). 
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<2a) 
C34) 
C2a) 
( 5 ) 
C22) 
c1aa) 
as a 
3/5/82 
4/5/82 
Stubble burnt and lime topdressed. 
Cement topdressed and site cultivated. 
11/6/82 : Basal KCl C75 kg/ha) topdressed. 
Cross strip treatments applied CAgran 75 kg/ha, plain 
super 400 kg/ha) in combinations of N,P,NP,NP. 
Trial sown to Gamenya <SO kg/ha) with super Cu Zn <200 
kg/ha) or super Cu Zn Mo <200 kg/ha), 
30/6/82 MgS04 topdressed <75 kg/ha) to one NP strip. 
Plant growth stage : 2nd leaf 1 - 3 cm long. 
Density : 1.58 million plants I ha. 
VEGETATIVE YIELD (September), 
g 
Mo03 
ha-1 
0 
250 
t 
lime 
ha-1 
0 
o.s 
1.0 
2.0 
4.0 
0 
0.5 
1. 0 
2.0 
4.0 
cement <2) 
(1) 50 plants/plot. 
C2) 1.36 t cement/ha. 
GRAIN YIELD 
q Mo03 
I ha 
0 
250 
t lime 
I ha 
0 
0.5 
1 
2 
4 
0 
0.5 
1 
2 
4 
Cement 
NIL 
240 
240 
2.50 
200 
250 
260 
NIL 
130 
180 
210 
140 
230 
250 
210 
120 
220 
210 
230 
kg OM I ha C 1 ) 
N p 
500 290 
470 220 
kg grain I ha 
N 
130 
140 
160 
150 
210 
180 
160 
130 
210 
160 
14 
p 
150 
110 
130 
120 
110 
190 
120 
140 
160 
120 
NP 
750 
540 
NP 
220 
180 
230 
230 
220 
270 
280 
190 
230 
240 
NP Mg 
560 
540 
520 
620 
580 
600 
720 
530 
720 
720 
NP Mg 
320 
330 
270 
320 
250 
360 
350 
230 
340 
350 
81.TS1/3831EX 
WHEAT GROWTH ON ACID SOIL ~ PROBLEM DEFINITION 
Mason Bros., 'Whitewells', East Perenjori. 
15/6/82 Topdressed Agran <75 kg/ha) and KCl <77 kg/ha) 
Sowed Gamenya <SO kg/ha) with plain super <100 kg/ha) 
22/6/82 
13/8/82 
Sprayseed <2 l/ha) to remove self sown wheata 
Brominil M <1.4 l/ha) 
GRAIN YIELD Ckg/ha) 
t lime/ha <1981) 
------------------- M·EAN g Mo03 I ha <1981) 
MEAN 
a 
250 
a 
140 
140 
140 
0.5 
150 
170 
160 
15 
1. 00 
140 
170 
155 
2.0 
150 
130 
140 
4.0 
160 
140 
150 
150 
150 
150 
81TS30/3831EX 
"VARIATION 1Ji CROP TOLERANCE TO TOPSOIL ACIDITY .Mill. SUBSOIL 
ACIDITY" 
Mason Bros, "Whitewells", East Porenjori. 
Sites 4NG and 4G only resown. 
15/6/82 
22/6/82 
13/8/82 
Topdressed Agran <75 kg/ha) and KCl <77 kg/ha) 
Sown Gamenya <SO kg/ha) with plain super <200 kg/ha) 
Sprayseed <2 l/ha) to remove self sown wheat. 
Brominil M <1.4 l/ha>. 
GRAIN YIELD (kg/ha) 
SITE 
4 NG 
4 G 
- LIME 
120 
140 
+ LIME (1981) 
16 
200 
152 
. - LIME AS % 
OF + LIME 
6.0 
92 
81LG8/383IEX 
SOIL ACIDITY ANO SUPERPHOSPHATE EFFECTIVENESS. 
K. Radbourne, E.Hyden. 
HISTORY: 
Lime applied 1981, <new land). Wheat qrown <Gamenya) with super 
CuZnMo <200 kq/ha). 
4/6/82: Super topdressed <100, 191, 408, 612, 843, 998, 1488 kq/ha). 
Gamenya <SO kq/ha) sown with or without super. 
OBSERVATIONS: 
23/7/82: A clear lime response, particularly at intermediate rates of 
phos.phate. 
GRAIN YIELD <kg/ha>. 
kq SUPER 
PER HA. 
a 
100 
190 
410 
610 
840 
1000 
1490 
TOP-DRESSED 
SUPER 
0 
40 
120 
180 
410 
540 
5·40 
560 
DRILLED 
SUPER 
17 
240 
370 
430 
3t LIME/ha 1981 
TOP-DRESSED 
SUPER 
40 
190 
260 
510 
640 
820 
850 
900 
DRILLED 
SUPER 
660 
700 
890 
82MS I 4231EX 
EFFECT ON WHEAT YIELD OF LIMING A WODJIL SOIL PROFILE. 
Merredin Research Station. 
SITE: 
Wodjil <Acacia beauverdiana), mallee. 
Pale yellowy brown loamy sand <pHw 4.7-5,0) grading down to yellow 
loam <pHw 3.8 - 4.3), with mottling/gravel at 1.7 m. 
Early March 1982 
Site sampled and buffering capacity of soil estimated C3 rates of 
NaOH equilibrated with soil <1:1) for 1 week, then pH <1:5 H20) 
measured). 
PREDICTED FINAL pH 
INITIAL LIME 100% LIME 50% (1) 
DEPTH <cm) pH EFFECTIVE EFFECTIVE 
0 - 10 4.7 6.6 6. 1 
10 - 30 3.9 OR ( 2 ) 6.2 
30 - 60 3 •· 9 OR 5.7 
60 100 3.8 OR 5.7 
100 - 160 4. 0 OR 6.5 
Cl) Fox <1980, Commun. in Soil Sci. and Pl. Anal, .11, 57 59) 
found that powdered CaC03 mixed with the soil was half aa 
effective at changing soil pH as was CaCOH)2 solution. 
C2) bR = outside tange of titration curve cannot extrapolate 
with confidence. 
ll"and 24/3/82 
Trial set up. Hole <1.5 m X 2.5 m) dug in layers of 10 cm Cto 60 cm) 
or 20 cm C60 - 160 cm) and soil stored in plastic bags. Six 'double-
decker' drums <0.57 m X 1.7 m) placed in hole. 
18 
-Soil to be added to each layer of each drum was mixed in a cement 
mixer with or without CaC03 + MgS04 for 10 minutes. The soil was then 
poured into the drum and tamped lightly to flatten its surface to the 
depth required to bring its bulk density to the same as before the 
soil was removed. 
ADDED TO DRUM 
DEPTH OF 
LAYER (cm) kg soil g CaC03 g MgS04 
0 - 10 40 32 1.-6 
10 - 20 40 56 1 ,_6 
20 - 30 40 56 1. 6 
30 - 40 40 68 1. 6 
40 - 50 40 68 1. 6 
50 - 60 40 68 1. 6 
60 - 80 80 1.37 3.2 
80 - 100 80 137 3.. 2 
100 - 120 80 137 3.2 
120 - 140 80 137 3.2 
140 - 160 80 137 3.2 
TOTAL. 640 1018 25. 6 
4/6/82 Neutron moisture meter (NMM) access tubes placed in centre of 
drums and in centre of four 2m x 2m plats adjacent ta drums. 
15/6/82 Sprinkl~d super CuZnMo (500 kg/ha), Agran (75 kg/ha) and KCl 
(75 kg/ha) after removing 5 cm layer of sail_. Sprinkled wheat onta 
sail surface (Gamenya at 100kg/ha) after returning half of soi.!. 
Returned top 2.5 cm of soil and firm-ed down. 
1/7/82 Poor emergence. 
firming down at seeding), 
Soil surface very hard (probably 
Trial watered with 5 mm tap water. 
due ta 
9 2/7/82 Another 5 mm of tap water applied, 
28/7/82 All. but 36 uniform plants removed from each drum. Adjacent 
control plots not thinned. (- lime drums: 106 plants removed, 169 
mg/plant; +lime drums: 128 plants removed, 222 mg/plant). 
4/8/82 Cutworm damage to - lime drum, rep 3 only. 
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HARVEST RESULTS. 
PARAMETER 
Total dry weight <kg/ha 
Grain weight (kg/ha) 
Millions of plants/ha 
Millions of heads/ha 
No. heads per plant 
Harvest Index 
NIL 
2140 
890 
1. 65 
1. 55 
0.94 
0.41 
20 
DRUMS 
+ LIME 
3210 
1500 
1. 53 
1. 94 
1. 27 
0.47 
UNDISTURBED 
PLOTS 
2650 
1150 
1. 68 
1. 98 
1.18 
0.43 
,. 
e 
82ME10 I 42331EX 
EFFECT ON WHEAT YIELD OF LIMING A WODJIL SOIL PROFILE. 
T. Aitkin, S. Wialki. 
SITE: 
Wodjil <Acacia spp) 
Pale yellowy-brown loamy sand <pH 4.5 to 4.8) grading down to 
yellow loam (pH 3.7 to 4.0) at 1.7 m. 
EARLY MARCH 1982 
Site sampled ·and buffering capacity estimated <same technique as for 
82M5). 
PREDICTED FINAL pHw 
DEPTH (cm) INITIAL LIME 100% LIME 50% 
pHw EFFECTIVE EFFECTIVE(1) 
o - 10 4.5 6.3 5. 5 
10 - 30 4.0 6. 1 5,5 
30 - 60 3.8 OR ( 2) 5,5 
60 - 100 3.7 OR 5,5 
100 - 160 3.7 OR 5.5 
(1) and (2) as for corresponding table of 82M5. 
12, and 26/3/82 
Trial set up as for 82M5. 
ADDED TO DRUM 
DEPTH OF 
LAYER <cm) kg SOIL g CaC03(1) g MgS04 
o - 10 40 37 1. 8 
10 - 20 36 65 1. 8 
20 - 30 40 85 1. 8 
30 - 40 40 100 1. 8 
40 - 50 40 100 1. 8 
50 - 60 40 100 1. 8 
60 - 80 80 240 3. 6 
80 - 100 80 240 3.6 
100 - 120 90 240 3. 6 
120 - 140 90 240 3.6 
140 - 160 90 240 3.6 
(1) 99% neutralizing value - pelleting lime. 
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1/6/82 Neutron moisture meter CNMM) access tubes placed in centre of 
drums and in centre of six 2 m x 2 m plots adjacent to drums. 
3/6/82 Trial sown - same technique as for 82M5 except 3 adjacent 
undisturbed plots sown to triticale CCoorong) and 3 to wheat 
< Gamenya). 
29/6/82 All but 36 uniform plants removed from each drum. Adjacent 
undisturbed plots thinned to same density <20 uniform plants in each 
40 cm X 40 cm grid squar&). 
HARVEST RESULTS 1 
DRUMS <Wheat) UNDISTURBED PLOTS 
PARAMETER NIL + LIME WHEAT TRITICALE 
Total dry weight <kg/ha) 1470 4030 1110 1860 
Grain weight <kg/ha) 640 1760 480 1110 
Millions of plants/ha 1. 09 1.17 1. 34 1.07 
Millions of heads/ha 1. 03 1. 98 1. 26 1.11 
No. heads/plant 0.94 1. 69 0.94 1. 04 
Harvest Index 0. 4-4 0.44 0.43 0.60 
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81M54/4231EX 
LIME BANDING .ll!. ACID SUBSOILS FOR WHEAT. 
In 1981 an Agrow plow was modified by Mr W Booth, Manager of 
Merredin Research Station, to deliver lime behind the points. A 
seed and fertiliser box was mounted on top of the machine and 
pipes were run down the back of the tynes. In September, 1981 
the machine was used to apply lime in bands 20 cm and/or 45 cm 
deep, spaced 30 cm apart, on an 'average' wodjil soil at Merredin 
Research Station. Some plots were ripped without applying lime 
and some plots were ripped twice again at 45 cm in an attempt to. 
mix the lime after lime had been applied at both depths. 
When soil profile faces were cut across the plots immediately 
after lime had been applied and at various times during the 
following year the lime appeared as a discrete band about 1 cm 
wide and 0.5 cm deep. Spraying pH indicator solution over the 
profile face around the band did not reveal any substantial 
change in the pH of the soil near the band. 
There was no visual difference between any of the plots in terms 
of wheat growth until the very end of the growing season, when 
all the ripped plots appeared better than the unripped plots. 
GRAIN YIELD <kg/ha) 
DEPTH OF RIPPING 
NIL 
45 then 20 cm 
45 then 20 cm 
45 then 20 cm 
45 then 20 cm 
45 then 20 cm 
then 40 cm 
twice again 
DEPTH OF LIME 
APPLICATION 
Surface 
Surf ace 
20 cm 
40 cm 
20 and 40 cm 
20 and 40 cm 
RATE OF QUICKLIME Ckq/ha 
AT EACH DEPTH OF 
APPLICATION 
0 200 400 
1280 1230 
1510 1480 1380 
1460 
1490 
1530 
1490 1480 
Deep ripping in September 1981 resulted in a yield increase <from 
about 1300 to about 1500 kg/ha). Banding lime in the subsoil had 
no effect on the yield of ripped plots. 
Applying lime to the surface may have reduced grain yield 
slightly. 
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82ME31, 32, 33 
HARRY FISHER CEREAL VARIETY TRIALS. 
J. Carrod, Warralackin. 
SITE: 
Deep acid sandplain soil, pale yellow loamy sand surface 
increasing in texture down the profile. 
4/6/82 
11/8/82 
· .... I 
Trial sown to cereals <54 kg/ha) with Agras No 1 C140 
kglha) and Lupins C81 kg/ha except Albus, 168 kglhal 
with super <247 kg/ha). 
1 l Brominil I ha plus 1 l Hoegrass I ha <no Hoegrass 
on oats). 
SPECIES VARIETY GRAIN YIELD 
Ct/ha) 
WHEAT Gamenya 0.36 <100) 
OATS West 0.76 <210) 
.tort 0.80 ( 221) 
65Q/120 0. 71 (197) 
72Q/145 0. 74 <204) 
72Q/148 0.84 <233) 
72Q/149 0.83 <230) 
72Q/136 0.76 (210) 
TR I T'I CALE Coorong 0.76 <209) 
Ni.nqadhu/161 0. 79 <218) 
Satu/143 0.64 <176) 
Tyalla/162 0.85 <234) 
114DN/126 0.76 <210) 
CEREAL RYE S.A. coninr. 0.76 (209) 
LUPINS Yandee 0,61 (169) 
Illyarrie 0.53 (146) 
Kiev Mutant 0.42 (116) 
Uni crop 0.56 (154) 
*• Data in brackets - yield as a percentage of 
Gamenya yield. 
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82ME55/4231EX 
LAND USE ON ACID SOILS. 
E. Aitkin, South Wialki. 
1/6/82 : Topdressed Agran <74 kg/ha) across cereal block. 
Sowed pasture legumes, <22 kg/ha), Yandee lupins 
kg/ha), ?23240 lupins <100 kg/ha), Dun peas 
kg/ha) wheat and oats <40 kg/ha), cereal rye 
triticale <54 kg/ha) all.with super <206 kg/ha). 
(80 
<120 
and 
Wheat 
SPECIES - VARiETY 
- Gamenya 
Bodallin 
Halberd 
Oats - West 
Triticale - Coorong 
Cereal Rye - S.A. Commercial 
Lupins - Yandee 
?23240 
YIELD' (t/ha) 
VEGETATIVE GRAIN 
1. 85 (100)* 0.49 (100) 
2.08 (112) 0.56 (114) 
1. 60 ( 86) 0.56 ( 1 1 4 ) 
2.78 (150) 0.78 (159) 
2.32 (125) 0.83 (169) 
2.93 (158) 1. 21 (247) 
4.47 <242) 0.77 (157) 
3.65 (197) 0.69 (141) 
* Data in bracketa yield as a percentage of Garnenya yield. 
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82ME56/4231EX 
LAND USE ON ACID SOILS 
G Beck, S. Burracoppin. 
2/6/82 : Topdressed Agran <74 kg/ha) across cereal block. 
Sowed pasture legumes C20 kg/ha>, Yandee lupins 
kg/ha), P23240 lupins C100 kg/ha), Dun peas 
kg/ha), wheat and oats <40 kg/ha), cereal rye 
triticale <54 kg/ha) with super Cu Zn Mo No 2 
kg/ha). 
SPECIES - VARIETY 
Wheat - Gamenya 
Bodallin 
Halberd 
Oats - West 
Triticale - Coorong 
Cereal Rye - S.A. Commercial 
Lupins - Yandee 
P23240 
Peas - Dun 
YIELD 
VEGETATIVE 
0.86 (100)* 
0.92 (107) 
0.83 ( 97) 
1.19 <138) 
1. 04 <121) 
1. 88 <219) 
0.60 ( 70) 
0.42 ( 49) 
0.44 ( 51) 
<tlha> 
(80 
(120 
and 
(161 
GRAIN 
0.72 (100)* 
0.76 (106) 
0.68 ( 94) 
0.93 ( 12 9) 
0.86 ( 119) 
1.19 (165) 
0.47 ( 65) 
0.39 ( 54) 
o .1 a ( 1 4 ) 
* Data in brackets yield as a percentage of Gamenya wheat yield. 
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